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THE ENTOMOLOGICAL SOCIETY OF VICTORIA (Inc) 


MEMBERSHIP 

Any person with an interest in entomology shall be eligible for Ordinary membership. Members of 
the Society include professional, amateur and student entomologists, all of whom receive 
the Society's News Bulletin, the Victorian Entomologist. 

OBIECTIVES 


The aims of the Society are: 


(a) to stimulate the scientific study and discussion of all aspects of entomology, 

(b) to gather, disseminate and record knowledge of all identifiable Australian insect species, 

(c) to compile a comprehensive list of all Victorian insect species, 

(d) to bring together in a congenial but scientific atmosphere all persons interested in entomology. 


MEETINGS 

The Society's meetings are held at the 'Discovery Centre', Lower Ground Floor, Museum Victoria, 
Carlton Gardens, Melway reference Map 43 K5 at 8 p.m. on the third Tuesday of even months, with 
the exception of the December meeting which is held on the second Tuesday. Lectures by guest 
speakers or members are a feature of many meetings at which there is ample opportunity 
for informal discussion between members with similar interests. Forums are also conducted by 
members on their own particular interest so that others may participate in discussions. 


SUBSCRIPTIONS (2010) 

Ordinary Member 
Country Member 
Student Member 
Electronic (only) 
Associate Member 
Institution 


$30 (overseas members $32) 

$26 (Over 100 km from GPO Melbourne) 

$18 

$20 

$ 7 (No News Bulletin) 

$35 (overseas Institutions $40) 


Associate Members, resident at the same address as, and being immediate relatives of an ordinary 
Member, do not automatically receive the Society's publications but in all other respects rank as 
ordinary Members. 


LIFE MEMBERS: P. Carwardine, Dr. R. Field, D. Holmes, Dr. T. New, Dr. K. Walker. 


Cover design by Alan Hyman. 

Cover illustration: The pale Sun Moth, Synemon si'leite Klug, is an endangered species restricted to 
perennial grassland dominated by Austrodantltonia in Western Victoria. It is now extinct in SA, and 
was presumed extinct in Vic. until its rediscovery, in February 1991, by the late Frank Noelker and 
Fabian Douglas. l‘he Victorian Populations are parthenogenetic with all specimens comprising 
females, a most unusual trait in the Castniidae. Illustration by Michael F. Braby. 





Minutes of the Annual General Meeting 20 April 2010 


Present: P. Marriott, R. Best, K. Harris, M. Endersby, I. Endersby, D. Stewart, 

Y. Ingeme, P. Mitchell, S. Curie, V. Curie, J. Grubb, J. Grubb, P. Carwardine, 
S. McCallum, M. Halsey, E. Furlan, T. Barberi, D. Hewish, M. Hewish, 
M. Klamt, J. Davis, I. Kidd, P. lillywhite, R. Merchant, L. Rogan 

Apologies: D. Dobrosak, M. Fiedel, K. Proudley, M. Hunting, C. Car, B. Elder, 

E. Cochraine, T. Morton, J. Tuttle, W. Moore, A. Kallies 


Minutes: 

Minutes of the previous AGM [Vic.Ent. 39(3): 45-48 (2010)] were accepted. P. Lillywhite moved, seconded 
I. Endersby. 

Presidents Report: 

As decades go the first one of the new century has not been the finest in the history of the world. Be it mas¬ 
sive volcanoes, international violence or fire, flood and famine we seem to be having the unedited version. 

Our final talk last year was a timely pointer to the fact that it is not just humans that are doing it tough. The 
bush fires themselves and an over enthusiastic knee-jerk response of 'fuel reduction' in Queensland re¬ 
minded us that the invertebrates have also been pushed to extremes, even in Victoria. 

But for all of that there is also much increased interest in the insect fauna in this state if the number of emails 
I receive is anything to go by and the invitations to address radio audiences, naturalist clubs, garden clubs and 
other community groups. 

With the publication of Collecting and Sampling Insects (CSI) and the second of the Moths of Victoria book 
series (MoV2) the Society is reaching out to an audience wider than the membership. Non-member guests to 
our regular meetings for specific subjects is also bringing the invertebrate world to people's attention. 

This 'public awareness' part of our objectives is certainly well attended to. 

But so too is the matter of developing a Society of like minded people who share their interest through our 
regular meetings and excursions. It is certainly enjoyable to regularly meet with you to discuss issues and 
insects. The members of the committee are to be congratulated for their work in organising these. Each has 
provided new and interesting things for all who attend. 

The magazine also continues to provide new information and discussions of interest to members and to the 
wider entomological community. It is, as always, of great fortune to have the continued support of our editor. 

The development of the web page is also moving ahead with a new look and there are some new features in 
development that will add to the scientific community's access to information about our state's invertebrate 
fauna. 

And, of course, the mentoring, efficient management of money and administrative matters is very capably 
addressed. 


So my appreciation on behalf of the Society is sincere to the committee (Steve Curie - secretary, Ian 
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Endersby - treasurer, Daniel Dobrosak - Editor, Peter Carwardine V. president, David Stewart - past presi¬ 
dent and members Peter Lillywhite, Ken Walker and Maik Fiedel) and to Viv Curie for her development of the 
web site. 

May the next decade be a little less 'interesting'. 

Peter Marriott 
President 2009/2010 

Treasurers Report: 

I. Endersby started by handing out the financial accounts for the year. It was noted that the accounts have 
been audited and that the auditor's findings was that the accounts have been properly drawn up and accu¬ 
rately record the financial transactions of the society. 

We have 3 accounts: 

General Account: Predominantly looks after the paying for the journal and general running of the society. 

Le Souef Award account: This does two things. It pays for a bursary to the Science Talent Search each year; 
and it also pays for the Le Souef award on those occasions when it gets awarded. This doesn't get awarded 
very often so the sum of money is slowly building up. As a council and as members, this is something that we 
need to give further consideration to. 

Publications Account: Initially funded from the Norman Wettenhall Foundation and enabled us to publish the 
first 2 Moths of Victoria books and has also enabled the publishing of the Collecting Insects book. 

It was noted that the front page of the financials for the general account indicates a surplus of the year of $4. 
We don't run an accruals system so this shows merely money coming in and money coming out during this 
particular 12 months. We have yet to pay the final bill for part 6 of our journal, and indeed as it was a colour 
copy, our loss for the year was about $600. If it hadn't been a colour copy, our loss for the year would have 
been about $200 - which is what we had budgeted for. This loss, divided by our members works out at about 
$2 a head - which in reality works out to not be worth our time with existing reserves to worry about at this 
stage. 

The publishing account balance carried forward being nearly $10,500 - which is nearly enough to publish the 
next 2 MOV books. 

Motions: 

That the Treasurer's report be received. I. Endersby moved, seconded P. Lillywhite. 

That Sid Cowling be appointed as auditor for 2010.1. Endersby moved, seconded P. Carwardine. 


Editors report: 

No editor's report was available as the society is still awaiting the appointment of a new editor. 

Publications: 

On the agenda for publications over the year are 2 MOV books. A. Kallies is covering the Hepialidae (Ghost / 
Swift Moths) and P. Marriott is covering part of the Geometridae covering Larentiinae and Sterrhinae. These 
should hopefully both be published by the end of this year. 
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Other books are in the pipeline further down the track. M. Hewish is currently working on some of the other 
Geometridae whilst A. Kallies is working with F. Douglas covering the COSSIDAE and other Macros. 


Le Souef Award: 

This is available to people who have given amateur contributions to Entomology; it is advertised through all 
of the major entomological societies of Australia every year and we rarely get any nominations. The last one 
was about 2 years ago and this went to someone in WA. 

Members are encouraged that if you know some people that have worked in the area's of Entomology 
throughout Australia, and have contributed to the science in general, to nominate those people should you 
feel they are worthy of recognition. 

No nominations have been received so far this year. 

Note: The Conservation and ENTRECS Committees are still in recess. It is interesting that some of the work 
that V. Curie is setting up for the web page is covering some of the things that the ENTRECS committee were 
talking about in the establishment of species lists - though they were also looking to map every species of 
insect distribution found in Victoria. We would encourage other groups who are interested in different orders 
of insects to work with us in the production of these species lists. 

Amendment to Constitution: 

We need a quorum of 15 members present before we can make an amendment to the constitution. Sadly, we 
only have 13 present this evening and will be adjourning this part of the AGM until such time as we have a 
quorum at one of the forthcoming meetings. 

The motions to amend the Constitution were adjourned until a quorum is present. 
Moved I. Endersby, seconded P. Marriott 

Election of Office Bearers: The following positions have been duly elected and filled at the meeting: 


President 

P. Marriott 

Vice President(s) 

P. Carwardine 

Hon. Secretary 

S. Curie 

Hon. Editor 

D. Dobrosak 

Hon. Treasurer 

1. Endersby 

Public Officer 

1. Endersby 

Councillors (up to 8) 

D. Stewart, P. Lillywhite, 

K. Walker, M. Fiedel 

Representative Councillor for Austra¬ 
lian Entomological Society 

1. Endersby 

(Web Master] 

V. Curie 


Meeting Closed: 20:31 
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Minutes of the Members Meeting 20 April 2010 


Present: P. Marriott, R. Best, K. Harris, M. Endersby, I. Endersby, D. Stewart, 

Y. Ingeme, P. Mitchell, S. Curie, V. Curie, J. Grubb, 
J. Grubb, P. Carwardine, S, McCallum, M. Halsey, E. Furlan, T. Barberi, D. 
Hewish, M. Hewish, M. Klamt, J. Davis, I. Kidd, P. Lillywhite, R. Marchant, 
L. Rogan 


Apologies: D. Dobrosak, M. Fiedel, K. Proudley, M. Hunting, C. Car, 

B. Elder, E. Cochraine, T. Morton, J. Tuttle, W. Moore, A. Kallies 


Minutes: 

Minutes of the previous Members Meeting [Vic.Ent. 40(2): 25-32] were not available in time for this meeting. 

"Aquatic Insects and the Platypus" - an interactive presentation with Dr. Richard Marchant, Senior Curator, 
Entomology, Museum Victoria 

Many of you may wonder what the connection is between the Platypus and Aquatic Insects. The simple con¬ 
nection is that the Platypus relies almost entirely on aquatic insects for food. This surprises many people 
because most are under the impression that Platypus eat Yabbies because that's what they get fed when you 
visit them at the zoo - and indeed Richard was under the same impression until he started reading some of 
the literature about them. 

Most of what we know about the ecology of the Platypus and in particular the feeding of the Platypus is from 
the work done by Tom Grant. He is at the University of NSW and started his work on the Platypus around 
1971 as a PhD student. Anything to do with the Platypus, he'll be doing it! 

His first study site was the site that Richard has been working on with him at the Shoalhaven River site. Back 
in the 1970's, Tom collaborated with a man from the NSW Fisheries Dept, who was interested in looking at 
the stomach contents of Trout and other freshwater fish. He also carried out a survey of what Platypus ate. 

The Platypus is different to other animals because it doesn't just shovel up food and pass it straight to its 
stomach. It has a pair of cheek pouches in its bill. It stores food in its bill whilst feeding on the bottom of the 
river; then comes to the surface, grinds the material up and swallows it. 

Tom has tried to analyse the stomach contents and the faeces of the Platypus and found it to be a complete 
waste of time because the material is very, very finely ground up. But, he was able to develop a technique for 
extracting food from the cheek pouches from the animals themselves. 

By sampling the cheek pouches, you can start to get an idea of what these animals eat. 
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Figure 1 Upper Shoalhaven River, about 20kilometres south of Braidwood, NSW 

Photo courtesy of Julian Finn, Museum Victoria 

The Shoalhaven River is a coastal river; the upper part of the Shoalhaven consists largely of a series of long 
pools; the image shows the pool that Richard had been working on. 

The upper sections flows through typical farmland: lots of erosion, Wombat holes on the side of the river, 
unfenced land. The pool is about 200m long, 15m across, and typical for this section of the Shoalhaven. The 
Platypus largely forages in pools. 

In order to catch the Platypus, Tom lays a series of unweighted gill nets along the centre line of the pools, 
setting them up about 5/6pm and then monitors the pools. The Platypus hit the nets as they come out to 
feed and being positively buoyant, they float to the surface where they are then captured. Tom then uses a 
nice little instrument that he made many years ago (like a tiny spatula) to scrap out the contents of the cheek 
pouches. The contents are then stored in alcohol and sent to Richard for identification. 

Richard informs us that it's a bit like detective work as very seldom do you find whole specimens in the cheek 
pouches. They are mostly ground up to a greater or lesser extent; so there are lots of bits: heads, wing cases, 
legs, mandibles, all sorts of things. At the same time as doing all this work, Richard was sampling the bottom 
of the river and thus he has a very good idea as to the sorts of animals that the Platypus is encountering. 

Although it has taken Richard some time to get used to what he is looking at from the cheek pouches, gener¬ 
ally he can now identify most of the material. One of the items that he used to (and still does) find frequently, 
are large mandibles. It was a real challenge to identify what animal these came from. 
It turned out that these were from Dragonfly larvae. Richard explained that this took some time to confirm 
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because the mouthparts are seldom illustrated in the books used to identify dragonfly larvae' It took a long 
time to find a decent illustration of the mandible of a dragonfly or damselfly larvae. In fact, Richard had to go 
back to a book by Tillyard (R.J. Tillyard 1917 The Biology of Dragonflies). In here, Richard found some wonder¬ 
ful illustrations of the mouthparts including the mandibles. Richard verified this conclusion with dragonfly 
specimens from the collection. 

Richard concluded that this shows that when identifying this sort of material, you cannot rely on being able 
to observe a whole insect or other invertebrate; you have to be able to recognise it from bits. 

Richard showed an image of the pool in August where a large part of the pool was indeed covered in ice! 
Minimum temperature of the river is about 5 degrees. In the summer time it averages around 22-25 degrees. 
During the bushfires, the river temperature was recorded up to 32 degrees which is very warm. Tom has 
previously indicated that perhaps the Platypus would not feed during this time. Platypus are thermal regula¬ 
tors with a body temperature about 32 degrees; as you can imagine, if the water temperature is 32 degrees, 
this would be very uncomfortable for the Platypus. Platypus feed actively the whole year found and don't 
have a particular season where they don't feed; they are always feeding and generally active in all tempera¬ 
tures. 

Platypus only eat animals that are aquatic animals and have an exclusively aquatic diet and are top predators 
in these sorts of rivers. There are other predators, like Trout, Long Necked Turtles and also Water Rats. But all 
these other species all have other items in their diet that are not necessarily aquatic and thus don't focus 
exclusively on aquatic species. 

Even though Platypus will leave the river, most feed and live within an area of the river about 200-400m long. 
Some will wander off upstream but normally return to their burrow. Essentially they are pool dwelling ani¬ 
mals. 

From what we know. Platypus dive for their food, but don't dive very deeply. You can find them in lakes, not 
in the deeper parts but around the edges. 

In the sample pool, the river is about 2-2.5m deep with a rocky and boulder river bottom. 
Working in deep water like this represents a challenge. On rocky bottoms, you can't use mechanical grabs for 
sampling these types of invertebrates. 

One technique used many years ago was an airlift sampler. Essentially this is like a compressed air vacuum 
cleaner to suck up samples from the bottom. This was quite cumbersome and needed a boat for operation. 
Richard discovered that the Marine Section of the museum had a portable air lift sampler which was oper¬ 
ated by a diver on the bottom. This seemed to be both easier to use and more suitable for the rocky terrain 
of the riverbed. 
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Figure 2 Richard using airlift sampler 

Photo courtesy of Julian Finn, Museum Victoria 



Figure 3 20cm x 20cm sampling quadrant 

Photo courtesy of Julian Finn, Museum Victoria 
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Richard has found that at time the river bottom can be quite silty and at one stage managed to lose the quad¬ 
rant for a while! 

It takes about 30 seconds to take a sample on the river bottom; the diver then swims ashore with the sample, 
depositing it for later analysis. 


The main reason for doing all of this sampling is that although they now know what the Platypus eats, what 
they don't know is how much is available on the stream bottom.. One of Tom's most important papers is one 
where he is able to estimate how much energy a Platypus needs. He tried to tally this up with known data on 
the productivity of the river bed itself. Unfortunately, only North American data were available which are not 
really applicable to Australian rivers. 

Richard suggested that we know the Platypus relies almost entirely on aquatic insects. Thus by working out 
the production of aquatic insects on the bottom of the pools, he will be able estimate how much is available - 
perhaps in grams of insect matter per unit area. This estimate can be converted to energy units and thus 
compared with the known energy requirements of the Platypus. From this he should be able to make some 
sort of statement on the number of Platypus that could be supported by a kilometre of this sort of river. And 
from a conservation perspective, this might be quite valuable as no one has tried to do anything quite like 
this. 

In fact, the whole idea of looking at the productive capacity of a river bed and seeing how many higher 
predators can be supported, was originally applied to fish Nobody has attempted to match up what little we 
know of the riverbed productivity to what is available to the Platypus until now. 


Richard was able to show some photo's from a selection of the aquatic invertebrates. 


Of these were Freshwater Shrimp - there are lots of these animals but they are virtually never eaten by the 
Platypus. From the 60 or 70 cheek pouch samples Richard has looked at, he has not found this species. The 
audience suggested that perhaps the shrimps are too fast for the Platypus; or perhaps that the shrimp gener¬ 
ally live in the not so common feeding areas of the Platypus? 

Also Freshwater Mussel Alathyria profuga - very common at the site. Large specimens are not eaten by the 
Platypus as they are too big. This species has a parasitic phase which is transported around the rivers at¬ 
tached to fish. When it has reached a certain size it drops off the fish; and it is at this stage that they are 
eaten by the Platypus. There are also large numbers of a small bivalve called Corbicula australis in sandy 
sections of the pools and these are commonly eaten by the Platypus. 
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Figure 4 Damselfly larvae, family Diphlebiidae 

Photo courtesy of Julian Finn, Museum Victoria 



Figure 5 Mayfly larvae, Atalophlebia albiterminata 

Photo courtesy of Julian Finn, Museum Victoria 
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Chironomid larvae; certainly 50% in terms of numbers of all the invertebrates on the bottom, yet the Platypus 
rarely feeds on these. Richard has found one Platypus that had hundreds in its cheek pouch but this was an 
exception. The impression that Richard gets from going through the cheek pouches, knowing that the Chi- 
ronomids are always present on the bottom in large numbers, and that the Platypus must encounter them all 
the time when feeding on the bottom, is that the Platypus is a very discriminating feeder and it must be able 
to tell somehow on what it is feeding. When they feed, their eyes are closed so it is clearly only using its bill 
only to determine what it's feeding on. 

There has been quite a lot of electrical physiological work done on the sensory capacity of the Platypus bill & 
their ability to discriminate and select these sorts of animals and they certainly can, but as far as we know, 
most of the lab work has been done using Freshwater Shrimp. So they will eat the shrimp but generally, most 
of their prey is a lot smaller .The main food items appear to be Caddis larvae (found in 60-70% of cheek 
pouches), Dragonfly, Damselfly larvae and Mayfly larvae. The Caddisfly larval case offers little protection - 
though it may offer some protection against invertebrate predators. 

Richard then showed us some snippets of video showing what it is like underwater at the Shoalhaven site, 
and the operation of the air-lift sampler. 

This is still a work in progress and the data are still being gathered. 

We would like to thank Richard for presenting his work to the society, in what proved to be a fascinating and 
thoroughly enjoyable presentation. 

We are hoping that perhaps Richard will return once the data has been collated. J 

Correspondence: 

The society has received the latest circular (April 2010 no. 144) from 'The Society for Insect Studies'. In sum¬ 
mary, this latest circular contains articles on Presidents Report, Moth Update, Assassin Bugs and Chagas 
Disease, Mummified Beetles, Lord Howe Island Stick Insects and Rats, Dawson's Burrowing Bee ENTSOC talk, 
SFIS Information. 

Membership 

The following entomological enthusiasts have been duly elected as members of the society: 

Lyn Loger elected as a member of the society 

Christopher Harrington duly elected as a member of the society 

Margaret Endersby duly elected as a member of the society 

Received proposal for new members: 

Kaye Proudley, Binginwarri Vic, All indigenous flora and fauna 

Aaron Organ, Brunswick Vic, Environmental Consultant 

Michael Halsey, Yackandandah Vic, Lepidoptera - especially aquatic fauna 


AOB: 


P. Marriott brought along to the meeting an excellent booklet from Rudie Kuiter - "All About Teia 
Anartoides" - (the Painted Apple-moth). The book nicely, photographically, illustrates the full life 
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cycle of this common but unusual moth. The booklet is available from Rudie, costing just $10.00 inc. 
P&P. Rudie can be contacted by email at: rudiekuiter(S)optusnet.com.au 


Next Meetings: 

If you are planning to attend any of these meetings; please refer to the website for any last minute amend¬ 
ments. 


2010: 




Month 

Dat 

e 

Planned event 


May: 

18 lh 

Council meeting 


June: 

—~zr 

General meeting 

Members' presentations 

July: 

20 th 

Council meeting 


August: 

17 th 

Members excur¬ 
sion 

This is currently looking like it will be a water 
related excursion (P. Lillywhite) 

September: 

21 s1 

Council meeting 


October: 

19 th 

General meeting 

Jim Tuttle -Sphingidae talk 

November: 

~ lF" 

Council meeting 


December: 

IF 

General meeting 

Members' presentations 

Please note: December's meeting date is sec¬ 
ond Tuesday of December to try and avoid 
Christmas celebrations. 


Meeting closed at 21:35 


Minutes of the Council Meeting 18 May 2010 

Present: I. Endersby, P. Marriott, P. Carwardine, S. Curie, M. Fiedel 

Apologies: K. Walker, D. Stewart, P. Lillywhite, D. Dobrosak 

Minutes: Minutes of the Council Meeting [Vic.Ent. 40(2): 32-34] were accepted, 

I. Endersby moved, seconded P. Marriott. 
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Correspondence: 



15th International Congress of Myriapodology 
Brisbane, Australia, 18-22 July 2011 


The 15th International Congress of Myriapodology (I5ICM) will be held at the Womens CAustralian 
Entomological Society's ollege. University of Queensland, Brisbane Australia from Sunday, 17 July to 
Friday, 22 July 2011. httn://wms.l5icm.oru 



41st AGM & scientific conference - Entomology for Australia's Future : 
September 26-30 2010 Perth, WA 


New Book Introduction from the China Scientific Book Services - lntp://ww\v.hceis.com/index.asr) 
(Chinese Lady Beetles (The Subfamily Coccinellinae), Guidebook to Lady Beetles of Taiwan, Longhorn 
Beetles of Yunan etc)). 

Up Close & Spineless; The Australian Museum holds an annual invertebrate photographic competition 
called Up Close A Spineless to raise awareness of the wonderful world of invertebrates. The winning, 
highly commended and runner-up entries are then displayed in an exhibition, http:// 
australianmuseum.nel.au/UnClose/ 


Treasurers Report: 

General account $7,079, Le Souef account $5,465, publication $11,197. 
Approximately 25 members still un-financial. 

Editors report: 

No report available this month. 

General Business: 


Editor Position 

The society has yet to find a new editor to replace D. Dobrosak. 

Publications 

MOV1- sales to date: 711 
M0V2- sales to date: 512 
Collecting books - sales to date: ~230 
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Sufficient income from books sold to pay for the next 2 publications (given costs remain the same). We 
are now in a position where we are covering our costs for the MOV publications. 

The current pattern of sales shows that we are now selling both books together. 

I. Endersby to provide a MOV2 proposal to Vic Nats newsletter. 


MOV 3 & 4 

Both publication 3 and 4 on schedule for this year but not expected to be published until after October 
2009. The logistics of doing 2 at once is generally delaying the overall progress. 

We are not planning to product a colour pamphlet for MOV 3 & 4 but rather just an electronic version 
in colour. 

Fold-out charts 

P. Carwardine previously bought in an example plastic coated fold out chart produced on Indigenous 
Wildlife of the Lismore Area; in particular, this chart has a unique spin that enables it to be read on a 
bookshelf. I. Endersby has found the chap who does this chart. He has the copyright for the foldout 
style. It would cost between $2,500-$3,500 to set up. And for production, it would be around $2000 
for 1000, $2500 for 2000, $3000 for 3000. 

Species Checklist 

The aim of the online checklist is to provide a comprehensive and valid checklist of species found in Victoria. 
The target audience initially is people who have a scientific interest in this sort of accurate listing. 

V.Curle to address further. Testing of 5,000 records vs speed to be tested. 

Website / Facebook 

The take up of the Facebook group and subsequently the Facebook page has been slow. It was hoped that 
this might provide a more interactive experience for our members and other Facebook users. S.Curie to 
monitor over the coming months. 

Society Archives and storage 

Most have now been disposed and item is closed. 


Amendments to Constitution 

The motion for the amendments to the constitution to be revisited at the June Members meeting. Summary 
of these amendments as follows: 

The Council of the Entomological Society recommends that the following alterations be made to the 
Constitution of the Society. Members will be asked to approve these changes at the General Meet¬ 
ing on 15 June 2010. A copy of the full Constitution can be found on the Society's website 

www.entsocvic.org.au 
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3. MEMBERSHIP 


Delete Life Member category - it has never been invoked and the subscription rate to equate with 
Ordinary membership would be ridiculously high 


4. NOMINATION & ELECTION 
Replace Clause 4 with 

"An application of a person for membership of the Society must be in writing in the form set out in 
Appendix 1 and lodged with the Secretary of the Society. As soon as practicable after the receipt of the 
application, the Secretary must refer the application to the Council, which must decide whether to 
approve or reject the application. If the Council approves an application for membership, the Secre¬ 
tary must, as soon as practicable, notify the applicant in writing of the approval and request payment 
within 28 days after the receipt of notification for the first year’s annual subscription. Upon receipt of 
the annual subscription the Secretary must enter the applicant's name in the register of members. 

An applicant for membership becomes a member and is entitled to exercise rights of membership 
when his or her name is entered on the register of members." 

If the Council rejects an application, the Council must, as soon as practicable, notify the applicant in 
writing that the application has been rejected. 


5. SUBSCRIPTIONS 

Delete Life Member to be consistent with Clause 3(e) 


Insert new Rule 7, and renumber subsequent Rules. 

7 Disputes and Mediation 

(a) The grievance procedure set out in this rule applies to disputes under these Rules between a mem¬ 
ber and another member; or a member and the Association. 

(b) The parties to the dispute must meet and discuss the matter in dispute, and, if possible, resolve the 
dispute within 14 days after the dispute comes to the attention of all of the parties. 

(c) If the parties are unable to resolve the dispute at the meeting, or if a party fails to attend that meet¬ 
ing, then the parties must, within 10 days, hold a meeting in the presence of a mediator. 

(d) The mediator must be a person chosen by agreement between the parties; or, in the absence of 
agreement: 

(i) in the case of a dispute between a member and another member, a person appointed by the com¬ 
mittee of the Association; or 

(ii) in the case of a dispute between a member and the Association, a person who is a mediator ap¬ 
pointed or employed by the Dispute Settlement Centre of Victoria (Department of Justice). 
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(e) A member of the Association can be a mediator. 


(f) The mediator cannot be a member who is a party to the dispute. 

(g) The parties to the dispute must, in good faith, attempt to settle the dispute by mediation. 

(h) The mediator, in conducting the mediation, must give the parties to the mediation process every 
opportunity to be heard; and allow due consideration by all parties of any written statement submit¬ 
ted by any party; and ensure that natural justice is accorded to the parties to the dispute throughout 
the mediation process. 

(i) The mediator must not determine the dispute. 

(j) If the mediation process does not result in the dispute being resolved, the parties may seek to re¬ 
solve the dispute in accordance with the Act or otherwise at law. 


7. MANAGEMENT 

Insert a new subclause 

(e) Notices of meetings may be sent 

(i) by prepaid post to the address appearing in the register of members, or 

(ii) if the member requests, by electronic transmission, 
and renumber subsequent subclauses 

9. OFFICE BEARERS 
3 The SECRETARY shall: 

(c) Keep minutes of the [ add "resolutions and") proceedings of Council and General meetings. 


10. MEETINGS 

Add "At any meeting of the members, or a Council meeting, if the President and the Vice President(s) 
are absent, or are unable to preside, the members present must choose one of their number to pre¬ 
side." 
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A.O.B. 


Stick Insects 

M. Fiedel to meet with L. Watson from AQIS to destroy the Indian Stick insects. AQIS has been to site and has 
found no further evidence so far. 


Next Meetings: 

August 17 th - water related excursions - P. Lillywhite had previously suggested that he would contact some¬ 
one at Environment Protection Authority (EPA) who have a Freshwater and aquatic labs at Bundoora. P. 
Lillywhite to follow up EPA (awaiting a reply) 


2010 : 




Month 

Date 

Planned event 


June: 

15* 

General meeting 

Members' presentations 

July: 

20 th 

Council meeting 


August: 

17 th 

Members excursion 

This is currently looking 
like it will be a water 
related excursion 
(P. Lillywhite) 

September: 

21 st 

Council meeting 


October: 

19 th 

General meeting 

Jim Tuttle - Sphingidae 
talk 

November: 

16 th 

Council meeting 


December: 

— w 

General meeting 

Members’ presentations 
Please note, December's 
meeting date is second 
Tuesday of December to 
try and avoid Christmas 
celebrations. 


Meeting closed 18:50 
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Lampides boeticus (L.) (Lepidoptera: Lycaenidae) oviposits on Broom spp. 
(Fabaceae: Genisteae) in Victoria 

Ian Faithful!, 2 Jacana Drive, Carrum Downs, Victoria, 3201. 


Abstract 

Two records are detailed of oviposition by the Pea Blue, Lampides boeticus (L.) 
(Lepidoptera: Lycaenidae) on the noxious weeds Cytisus scoparius (L.) Link and Genista 
monspessulana (L.) L.A.S. Johnson (Fabaceae) in Victoria. 

Introduction 

In Australia the larvae of Lampides boeticus L., the Pea Blue or Long-tailed Pea-blue, con¬ 
sume the flowers and fruit of a wide variety of native Australian and introduced plants 
in the family Fabaceae. McCubbin (1971 p.93) stated that adults lay eggs on "Broom", but 
provided no specific identification of the plants. Several subsequent authors have not 
identified broom species used by L. boeticus in Australia (D'Abrera 1971, Fisher 1978, 
Common and Waterhouse 1981, Dunn and Dunn 1991, Hosking 1995, Hosking et at. 1998, 
Braby 2000, Mcmmott et at. 2000, K. Dunn pers. comm. 2000). A few more recent refer¬ 
ences (Ambrose 2000, Grove 2004, Herbison-Evans and Crossley 2008) indicate that C. 
scoparius and G. monspessulana are larval host plants of this butterfly in Australia, al¬ 
though none unambiguously identify precise Australian associations. 

Observations 

I observed oviposition by L. boeticus on flower buds on upper twigs of two species of 
broom in Victoria during the 1990s: 


Genista monspessulana, Montpellier Broom or Cape Broom, Heyington railway station (37° 
50’ 145°01'), in warm, sunny conditions at 13:50 Eastern Standard Time on 13 October 
1993. The butterfly flew south when disturbed. 

Cytisus scoparius, English Broom (Scotch Broom), Ballarto Rd., Frankston North (ca. 38°06' 
145°10'), in mild, cloudy conditions at 13:30 Eastern Standard Time on 22 October 1998. 
The deposition of one egg was observed on a yellow flowered variety, growing side by 
side with a yellow and red flowered variety similar to cultivars 'Andreanus' and 
'Andreanus Aureus' (naturalised in Victoria), in a cultivated plot of broom at the Keith 
Turnbull Research Institute (now Department of Primary Industries - Frankston). Flight 
behaviour of the single female before oviposition suggested it had already oviposited 
nearby. When disturbed the butterfly flew off rapidly to the south. No larvae or other 
eggs were found on flowers or young fruit during an immediately subsequent 15 minute 
search. However many flower petals had been damaged by undetermined insects. 


Viclorian Entomologist 40(3) June 2010 


61 


Discussion 


L. boeticus is migratory in Australia (Braby 2000), although there is little documentation of 
its movements. Influxes of low numbers from the north appear to occur in the Melbourne 
area in spring, with late September or October generally providing the first occurrences 
after the winter hiatus, when the adults are not seen (Faithfull unpublished records). 
Movements after disturbance of the two individuals recorded ovipositing suggest they 
may have been migrants from the north. 

Ambrose (2000) listed G. monspessulana and C. scoparius among larval food plants of L. 
boeticus in a checklist of the fauna of the University of Ballarat, Vic., however the context 
does not make it entirely clear whether these are definite records of local feeding or just a 
list of locally-present plants known as hosts elsewhere. Grove (2004 p. 10) reported that L. 
boeticus is "Strangely, in Tasmania ... associated with European broom (a species native to 
the UK), while in the UK it apparently prefers tree lupins". He did not elucidate the par¬ 
ticulars of this 'association', but the plant is presumably C. scoparius, which is "frequently 
found in the higher rainfall areas" of Tasmania (Parsons and Cuthbertson 1992 p. 471). 
Herbison-Evans and Crossley (2008) listed C. scoparius as a food plant of L. boeticus, but 
again it is unclear whether this refers to Australian records. 

Broom species naturalised in Victoria occur naturally in the Mediterranean region and 
were probably introduced to Australia from Europe (Parsons and Cuthbertson 1992, 
Jeanes 1996). The distribution of L boeticus includes western and southern Europe and 
north Africa, where its range is coextensive, at least in part, with the native range of both 
C. scoparius and G. monspessulana. Waloff's (1968) detailed study did not record C. sco- 
parius as a host of L. boeticus in the northern hemisphere, nor did Memmott et al. (2000) 
find it in sampling of C. scoparius in Franco and England. However C. scoparius is re¬ 
corded as a food plant in Spain (Iglesias and Camino 1992), a larval host on the island of 
Madeira, Portugal (Wakeham-Dawson 1998), and as one of the "main food plants" by 
Eeles (2008). According to Green (2008), "the caterpillar feeds on legumes, usually 
brooms and other large-podded species" in Europe. 

In New Zealand, L. boeticus has been known to occur since 1965 (Harding 1971), probably 
as a result of migratory flights from Australia, and has since become widely established 
(Gibbs 1980, Maddison 1999). L. boeticus larvae sometimes burrow into pods of host 
plants and feed on developing seeds (Braby 2000), but the pods of C. scoparius, which is a 
major weed in New Zealand, have been found to be "apparently free from attack" by in¬ 
sects in general (Syrett 1989). Gibbs (1980) considered the butterfly's main New Zealand 
host to be Gorse, Ulex europaeus L., and failed to mention any brooms as hosts in New 
Zealand. Memmott et al. (2000) did not detect it on C. scoparius, despite sampling at five 
sites when flowers were still present and small pods beginning to form. However, Mad¬ 
dison (1999) stated that "broom" (not further identified, but presumably C. scoparius) is 
one of the "main hosts" in that country. 

Butterflies frequently oviposit on species that are unsuitable hosts for larval development 
(Kitching and Zalucki 1983). The lack of detailed unambiguous records of L. boeticus feed¬ 
ing on brooms in Australia might indicate that larvae are unable to develop on the par- 
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ticular varieties of these plants that are present here. However it appears more likely that 
brooms will be found to be widely, if not commonly, exploited. 

G. monspessulana and C. scoparius are widespread and serious noxious weeds in south¬ 
eastern Australia (Parsons and Cuthbertson 1992). C. scoparius is the target of an ongoing 
international biological control program (Hosking et al. 1998) and G. tnonspessulana is in¬ 
tended to be targeted in Australia in the future. Any existing impact of L. boeticus on 
these plants is part of the 'background' predation against which the success of the bio¬ 
logical control will need to be assessed. 

Acknowledgements 

Kelvyn Dunn (during 2000) provided information on the absence of broom host records 
in the Dunn and Dunn database of Australian butterflies. 
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Further records of vertebrate predation on cicadas (Hemiptera: Cicadidae) 
Ian Faithfull, 2 Jacana Drive, Carrum Downs, Victoria, 3201 


"Quite frequently they get themselves into trouble through excessive publicity - through 
"talking" too much. In short, their noisy vibrations betray them to such varied enemies as 
boys, birds, and wasps." 

Alec H. Chisholm, News from Nature, 1948, p. 54. 

Abstract 


Records of predation on five Victorian cicada species by seven species of bird are provided. 
Assorted literature records of vertebrate predation of Australian cicadas are reviewed. 

Introduction 


Cicadas (Hemiptera: Cicadidae) are commonly eaten by birds in Australia (Moulds 1990). 
They are also prey of other vertebrates including bats (Vestjens and Hall 1977), other mam¬ 
mals, reptiles and amphibians (Moulds 1990) and probably of freshwater fish, although 
McKeown (1934) did not record them as food of rainbow and brown trout or Macquarie 
perch in Australia. Barker and Vestjens (1989 1990) provided records of Cicadidae as the 
food of 83 bird species in Australia, but the prey items were identified below family for 
only 12 bird species, and to specific level for only 4 cicadas species (see the food items Ap¬ 
pendix in Barker and Vestjens 1990 p. 484). Similarly, no subtaxon of Cicadidae is men¬ 
tioned as bat food by Vestjens and Hall (1977). Faithfull (1990) listed eight bird species at¬ 
tacking or consuming Cyclochila australasiae (Donovan) in Melbourne, Victoria. Various 
other literature records of cicada predation and attempted predation in Australia are avail¬ 
able, some of which are briefly mentioned here, along with additional observations of bird 
predation of adults of five Cicadidae species in Victoria. 

Observations 


Cyclochila australasiae (Donovan). Green Monday, Greengrocer 

3 December 1990, Burnley Gardens, Burnley. Blackfaced Cuckoo-shrike Coracina novaehol- 
lamliae, captured the cicada in an elm tree Ulmus sp. and banged it repeatedly against a 
branch of Eucalyptus camaldulensis. 

25 November 1991, Burnley Gardens, Burnley, 1.40 pm. An adult Australian Magpie Gym- 
norhina tibicen, had great difficulty breaking the cicada into consumable pieces. Seemed 
finally to consume the wings also. A juvenile magpie attendant at the event got nothing. 


6 November 1992, Wattle Park, Burwood. Taken by Common (Indian) Mynah Acridotheres 
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tristis about 1 pm. The cicada made a croaking call when captured. 

16 December 1997, Albert Park, ?South Melbourne, in a suburban garden. Red Wattlcbird 
Anthochaera carunculata, eating one (Carolyn Maxfield observation). 

Faithfull (1990) previously recorded C. australasiae predation by all of these bird species 
except the Australian Magpie. The diet of G. tibiceii was studied in detail by Vestjens and 
Carrick (1974) at Canberra, where a total of 64 unidentified cicadas were found in the stom¬ 
ach contents of 13 of 1319 of the birds sampled, with a maximum of 14 cicadas per bird. 

Cicadetta ?celis Moulds, Silver Cicada 

26 January 1993, Burnley Gardens, Burnley. Captured and swallowed whole, head first, 
after some massaging with the beak by a Little Wattlcbird Anthochaera chrysoptera. Identifi¬ 
cation of the cicada is not certain, however C.cclis is locally abundant at this site (Dunn 

1992) and could be heard calling at the same time as the observation of predation. Rarely, a 
Pauropsalla sp., suspected to be P. mneme (Walker) (Dunn 1992), also occurs at Burnley, 
where it prefers the tops of taller trees, c.5 m in height (Dunn 1992, Dunn pers. comm. 

1993) . Dunn (1992) described the call of C. celis in detail. Unlike C. celis, the call of the 
Burnley Pauropsalta sp. is not high pitched and has a slow frequency (K.Dunn, 
pers.comm.1993). The noise made just before the insect was captured was of a higher pitch 
than the normal C. celis song and was possibly a distress call (see Dunn 1992). 

Cicadetta labeculata (Distant), Double-spotted Cicada 

1 January 1998, 5.5 km ESE of Moyhu. Captured and eaten by a Yellow-faced Honeyeater 
Lichenostomus chrysops. The bird sat on a branch of a Long-leaved Box, Eucalyptusgmiocalyx, 
near a singing individual of the cicada, then pounced on the trunk immediately after the 
cicada stopped calling, captured the cicada and ate it. No distress call was heard. There is 
no uncertainty about the prey species: the call of the predated individaul was noted before 
it was attacked and a specimen was obtained the following day. C. labeculata is readily dis¬ 
tinguished by the prominent pair of fused spots on the forewing (Moulds 1990). It appeared 
to be common at the site and was active during the day in hot, dry weather. A representa¬ 
tion of the diurnal call was noted at the time as 'a high pitched "zzzzzzzzchk", gradually 
rising in volume and very slightly in frequency, ending in a "chk"', a description similar to 
that of Moulds (1990). The presence of C. labeculata at Moyhu represents a large extension to 
the known distribution range. Moulds (1990 p.148) stated that there were no records from 
west of the Great Dividing Range and that the species extends into "northeastern Victoria as 
far as Noorinbee", but his map shows the distribution restricted in Victoria to far east Gipp- 
sland i.e. not including any areas recognised by Victorians as part of the north-east. 

Cicadetta torrida (Erichson) 

1 February 1998, 16 Nabilla Avenue, Seaford. Little Wattlebird A. chn/soptcra. The capture 
and consumption was observed on a 6 m tall Eucalyptusficifolia. The cicada flew onto the 
tree, did not call and was quickly captured by the bird. The insect was banged lightly 
against a larger branch of the tree, bitten around the base of the wings and turned around in 
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the bill with its wings extended, first on one side and then on the other, and then was fur¬ 
ther banged against the branch, before being swallowed whole. 

2 February 2006, 40 Ballarto Road, Frankston North. Little Wattlebird. The cicada was on a 
main upright stem of a flowering Lemon-scented Tea tree Leptospermum pcttcrsonii approxi¬ 
mately 2.5 m above the ground, in a garden shrubbery, and was not singing immediately 
before capture. The bird flew into the canopy of the plant, quickly repositioned itself, 
then flew again, picking off the cicada and flying with it into a small Acacia tree nearbye, 
where the bird was lost to sight. When captured, the cicada produced a continuous high 
pitched, dull, rapid 'zzzzz' sound for a few seconds while its capturer was in flight. This 
call did not deter another cicada in the upper canopy of a tree approximately 5 m away, 
which continued to sing. The captured specimen was not certainly identified but is con¬ 
sidered likely to have been this species because it was a small dark cicada; only two ci¬ 
cada species C. torrida and C. cells have been recorded at the locality over a period of nine 
years; the tendency of cicadas to aggregate; and the call of cicadas neabye differing from 
that of C. celis, being a high pitched 'ciiii — ci-ci-ci-ci-ci-ci-ci-ci-ci-ci-ci-ci', repeated at ap¬ 
proximately 0.5 second intervals, with the first part of the call ('ciii') lasting perhaps 0.5- 
0.9 s and the second part (repeated 'ci's) lasting for slightly longer (c. 1-2 s) and involving 
a variable number of 'ci's, often around‘10 - a call very different from that of C. celis (as 
described by Dunn 1992). 

Psaltoda moerens (Germar), Redeye 

26 December 2003, Glenmaree Drive, Killawarra, c. 10 km NW of Wangaratta. Black-faced 
Cuckoo-shrike C. novaelwllandiae. Bird seen with the cicada in its bill. The cicada was com¬ 
mon in the area at the time. 

1 Jan. 2006, off Glenmaree Drive, Killawara. Dollarbird Eurystomusorientalis. Tire bird, ob¬ 
served through binoculars, sat on an upper branch of a tall Eucalyptus carnaldulensis with the 
prey in its bill for several minutes, warily watching a companion and I, and not attempting 
to consume the cicada, suggesting, along with other observations of the Dollarbird in the 
area, that the prey item was intended as food for nestlings. 

Barker and Vcstjens (1989 p.451 but not 1990 p.484) listed a previous record of Psaltoda sp. 
as prey of this bird: that contained in Cleland ctal. (1918). Frith and Frith (2006) described 
how dollar birds use surveillance perches at active nests. They also described the escape of 
a cicada fed to a nestling: the insect clung immobile to the side of the nest hollow opening 
for over 30 minutes without being noticed. Of the larger prey items fed to nestlings that 
they could identify, 21 of 31 were cicadas. 

Literature records 


The published literature contains numerous scattered records of bird predation of Austra¬ 
lian cicadas. I have not attempted to compile a comprehensive list but mention here some 
details from items that have come to my attention. 

Hind wood (1943) recorded Cyclochila australasiae and Thoplta saccata as prey of the 
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Crested Shrike-tit Falcunculus frontatus (Latham); four cicadas were captured by a pair in 
ten minutes. The cicadas were not drumming before capture. He observed the bird crush 
or bite off the head, then tear into the abdominal wall and extract the viscera through the 
opening, then discard the body. 

Campbell (1943 p.ll) recorded observations of insect predation by House Sparrows Pas¬ 
ser domeslicus in Sydney: "... the most remarkable subjects of attack ... during spring and 
summer, are species or varieties of cicadas ... It seems remarkable to me that sparrows 
should select such large and tough creatures for their food." 

Chisholm (1948) very briefly mentioned cicada capture by P. dowcsticus. The context (inner 
eastern suburbs of Melbourne) suggests this almost certainly refers to Cyclochila australasiae. 
Woodall (1994) recorded the Regent Bowerbird Sericulus chrysocephnlus feeding on a Green¬ 
grocer, C.australasiac. 

Allan (1963, p. 276) recorded the following obserations, made at the Melbourne Botanical 
Gardens, South Yarra. "Attracted by the strident high-pitched note of a cicada in trouble 1 
looked up into an oak tree to see a Sacred Kingfisher (Halci/on sanctus) perched on a branch 
with a large green cicada in its bill. The bird kept moving it bill up and down, tapping it on 
the branch and slightly opening and closing it, without releasing the cicada. The latter was 
placed so that it would have been looking straight down the kingfisher's gullet. Slowly the 
head and thorax disappeared until only a shiny wing was visible on either side of the bill ... 
Then with a snap of its bill the wings too disappeared ... The bird did not seem to gradually 
swallow the cicada whole but apparently by moving the upper and lower mandibles was 
able to crush and break off portion of the insect nearest its throat and swallow these while 
still holding the remained in its bill". Tire cicada was doubtless Cyclochila australasiae. 

Tarburton (1993 p.122) recorded White-throated Needletails Hirundapus caudacutus 
"swooping and powering after [unidentified] cicadas flying out of... shrubs and trees at... 
paddock edges" near Gin Gin, Queensland. 

Frith (1995) recorded details of cicadas as prey of Regent Bowerbirds and other bowerbird 
species. Lepschi (1993 1997) recorded adult Psaltoda mocrcns as prey of the Red Wattlcbird, 
the Noisy Friarbird Philemon corniculatus and the Sacred Kingfisher Halcyon sancta, and an 
unidentified adult cicada as prey of the Common Mynah A. tristis. 

Higgins and Peter (2002) and other volumes of the Handbook of Australian, New Zealand 
and Antarctic Birds provide detailed dietary information on individual bird species. 

Like other terrestrial insects, cicadas probably commonly fall or are blown into water and 
are consumed by fish. Fly fishing relies on the use of lures that mimic characteristics of 
potential insect and other prey, and many fly designs have been employed that resemble 
windfall insects including crickets, locusts and beetles. Flowever Wcdlick's (1978) small 
manual on fly fishing in Victoria fails to mention cicadas or fishing flies that might mimic 
them. 

Spiders are also important predators of adult cicadas (Moulds 1990). Some details of pre- 
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dation by unidentified huntsman spiders may be found in Wakefield, Allan and Byrne 
(1962). 

Discussion 


An observer's attention may be drawn to bird predation of cicadas by calls of the bird or the 
cicada. Cicadas produce a variety of sounds with differing functions, including the calling 
song, made by males to attract females, and distress calls "emitted when an individual is 
captured" (Moulds 1990 p.22). Possibly the insects produce warning calls before or after 
capture, and certainly Cyclochila australasiac repeatedly 'croaks' when captured (personal 
observations; Moulds 1990 p.22), although Allan (op.cit.) described the sound of a C. nustral- 
asiae "in trouble" as a "strident high-pitched note". Hindwood (1943) recorded this species 
drumming up to 24 hours after it was predated by a Crested Shrike-lit. Alexander (1967 
p.506) in a discussion of insect disturbance and alarm signals, noted that he had 11 witnessed 
the seizing of cicadas, both in mid-air and in trees, by several different species of birds, but 
[had] not yet seen a cicada escape following its squawk when so seized. Cicada squawks 
may cause other cicadas to fly, but there is no clear evidence of this". 

Investigation of such issues requires observations and records of the noises that cicadas 
make when threatened or under attack. The report of Dunn (1992) on the song and behav¬ 
iour of C. celis provides a good example of the sort of detailed observations that are re¬ 
quired and can be made without audio equipment. The nature of the background call level 
of cicadas also requires study, because high volume noise may deter predation, or a chorus 
of aggregated cicadas may frustrate their location by predators (Moulds 1990). Cicada study 
in Australia would benefit from a greater input by sound recordists and the availability of 
reference recordings of songs of regional faunas, similar to those available for birds and 
frogs. 

Despite the difficulty, authors of publications on the diet of birds and other vertebrates 
should attempt to include more precise identifications of invertebrate prey items. This 
would not only assist invertebrate biologists but would help elaborate our understanding 
of behavioural and ecological subjects such as defence mechanisms and mimicry, and 
physiological adaptations associated with food and feeding, with eventual benefits for the 
vertebrate science. Predation events involving cicadas are not commonly witnessed, so 
every attempt should be made to record them in the fullest possible detail. Specimens of the 
prey species should be collected and retained for further study. 
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